Use of RNA interference to investigate cytokine signal transduction in pancreatic beta cells.
Type 1 diabetes (T1D) is a chronic autoimmune disease characterized by immune infiltration of the pancreatic islets resulting in an inflammatory reaction named insulitis and subsequent beta cell apoptosis. During the course of insulitis beta cell death is probably caused by direct contact with activated macrophages and T-cells, and/or exposure to soluble mediators secreted by these cells, including cytokines, nitric oxide, and free oxygen radicals. In vitro exposure of beta cells to the cytokines interleukin(IL)-1β + interferon(IFN)-γ or to tumor necrosis factor(TNF)-α + IFN-γ induces beta cell dysfunction and ultimately apoptosis. The transcription factors NF-κB and STAT1 are key regulators of cytokine-induced beta cell death. However, little is known about the gene networks regulated by these (or other) transcription factors that trigger beta cell apoptosis. The recent development of RNA interference (RNAi) technology offers a unique opportunity to decipher the cytokine-activated molecular pathways responsible for beta cell death. Use of RNAi has been hampered by technical difficulties in transfecting primary beta cells, but in recent years we have succeeded in developing reliable and reproducible protocols for RNAi in beta cells. This chapter details the methods and settings used to achieve efficient and nontoxic transfection of small interfering RNA in immortal and primary beta cells.